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(54) (57) 1. ygTPOflCTBO PM BypEHHH 
CKBAHMH C OJJHOBPEMEHHOB OBCAflKOfl, 
BKJBO^Awee 6ypOBy» kojiohhy c aaK- 
pemieHKHM b ee HH*neft nacTH nopono- 
p a3pyma»mKM HHCTpyMeHTOM k pasMeneH- 
H y» KOB^KTpHMHO eft o6caiXwyw kojioh- 
By, o t n h i a mn e e c « tbm, 
vr0| c uenbro MOBUineHHH itpoms boah~~ 
rejibHOCTH Cypetw* nyTeM yBemweim* 
ckopoctr BMHoca HaCTHU mnana aa 
cer yMCHbnemw .9oh« paaMhraa aaTpy*- 
Horo npocrpancTBa o6ca fl Hott kojtobhw, 
oacaAHan KonoMHa BbmonweHa c npo 
pesbw Bffonb ee oSpasyiomefl, a ycr- 



poftcTBO cKaCxe.Ho onopHWM CTaKaHOM, 
paaKB^eKHMM kohachtphuho c BHemHeft 
cTopOHU o6caAMoft kojiohhw, KaperKoA 
c pasxHMKbiMM 9JieMe*rraMH H ynopoM, 
jiotkom, aaKpenneHHWM b BepxHett 
^acTH Kapeww, k saatHTRbtMH rcnaHKaMH. 
tipwKpenneHHUMH k HHXHeft qacTK Ka- 
peTKH C BHeBHeft h BHyTpeKHeft cropo- 
Kbi o6caMKOfl KOJiOHHU b MecTe npope- 

3H f n?H 3T0M pa9«HMHbie SJieMeHTbl 

KapeTKH paBMemeiiN b npopesH c bos- 
moxhoctmo nepeMewewn k oOpaaoBaHHH 
mejw npH B3a«MOAeftcTBHM ynopa KapeT- 
KH c onopHWM cTaxaHOM, a 3ano«THtte 
imaKKH ycraHOBJieHW c bo9MO»hoctbio 
repMeTHsax^HH mejnt. 

2, ycTPottcTBO no n-1, o t jTh- 
^a»neecK ren f mo baojib 
npoflOJibHoft cpope$H o6canH 0 ft kojiohh* 
BbcnoJiHeHW nonepe^Hbie HaApeaw, pac- 
nojia*eHHU* no o6e ee ctopohm. 

3, ycTpoftcTBO no nn.l k 2, o r 
jiH*.a»mee-c* reM> *to paa- 
xHMHwe 3jieMeHTW BwnojineHw b BitAe 

pOttHKOB , 
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HaoCipeTeHne othochtch k ropHOMy 
ne/ry, a hncmmo k 6ypeiwio CKBa*HH^ 
e noponaK, nepexpuTbnc csepxy toji 
metl pwxjibrx oTJioxeHHft. 

UejlWO M306pCTeHHK HBJI^eTCR HOBN"* 

meHHe nponsDOAHTGjibHOCTH 6ypeK>!« 
nyTeM ysenH^iemiH ckopoctm bmhocb 
wacTHu ouiaMa 3a cneT yMeHbmeHH* 30- 
hw paswuBa 38Tpy6Horo npocTpaHctaa 

o6caAHOM KOJlOHHhl. 

Ha *nr.1 h d>Hr.2 upeACTaBJieHo 

yCTPOftCTBO ADyX npOCKUHHX, o6*~ 

npift BHAi na <Jwr,3 - paapes ycTbe- 
aoft qacTH ycTpoftcTaa; na <frnr.4 - 
cayenne A- A Ha «J>Hr-3; na $nr*5 - 
cenciwe 6-B Ha $Kr,4; Ha *Hr.6 m 
<J>nr,7 o6caA«aH kojiohh3 c npOAo*kw OH 
npopesbio h nonepe^HMMH HaApesaMH, 
BapnaHTbi BbinoJiHeHHH. 

yCTpoftCTBO AHH 6ypeHMH CKBaJCHH 

c oAHOBpeMewwoft o6caAKoft coctoht 
ms CypoBoft KoaoHHu 1 (4>**r.1 h 2) 
c 3&KpeiuieHrtiJMrt b ee Hrameft mscth 
3 a6oftHbJM ABHraTeneM 2, nopoAOpaapy- 
wawncHM HHCTpyxeirroM 3 h uefrrpaTOpoM 
4. Ha (SypoBott kojiohhc c rroMombio 
xoMyra 5 aaxpemieHa o^^a^Hafl kojioh 1 - 
Ha 6, b KOTOpoft swnc/tHeHa npoAon*- 
Han npopeaB 7 co cKOcaMH 8 b top- 
. uobux nacTax kojiohhm* B npopeab 7 

BCTABJlBKa KBpeTKa 9 C paBWHMHWW 

pojiHKanM 10 (*Hr, 3-5), BbmoJiHeH- 
humH saxaneHHOH cTajm o6pasyx>- 4 
a^jHH B odcbahoh KojiowHe menb 11 
ATOHott t (4mr.2). PaaraMHwe pojihkh 
Vo aaxperuicrtw a Kapence 9 c noMombw 
noAmniiMMKOB 12 Kaneim*, aantHmeHHux 
ot nuxaMa c noMomwo yonOTHeKHft 13 
(*Hr.3 h 4). Ha BHemHeft ^acTH Ka- 
perKH 9 BunonHeH ynop 14, a x hhk- 
Heft ae <iacTM saxperuieHbi aamKTHbie 
ruiaHKH 15 « 16, nepeicpbTBawnme t*eiib 
c BHenKeA h BHyrpeHHett cto P oh 06- 
caAwoft KonoHHW. 3atnMTHwe njiaHKW yc- 
* aHOB/ieHu c o6ecne^eHHe M repMeTHs* ■< 
•uhh meJiH, A : a* ^ero noAnpyxHHenw 
ot JocBrrem»HO Apyr APyra c noMOmbW 
npyjrrfH 17, HaAeTbfx Ha nanbim 18. 
Pjih HCKJBOMewHH nonaAaHH* MacTHu 
mna M a aoa pdhhkh 10 KapeTKa 9 CHa6- 
*eHa ynnoTHeHHHMH 19 h 20. B Bepx- 
wen viacTH KapeTKH saxpenjie* jiotqk 
21 a*ih OTBo.aa nuiaMa ^epes c-reitKy 
oOc-aHoft KoaoHHbi, Ynop 14 xacaeTCH 
sepxneft ropAOBOii MacTH onopHoro 
aaxaHa 22, pacnonoieHMoro na ycTbe 

CKBa*HH. An* CHKACeHHH A^*OPMBUHft 

0 6caAHoA KonoHHW txph ee pacKpwTHH 



h yneubmeHMJi ahmhw t WJtH W«r.l) 
b o6caAHofl KoAOHwe MoryT Cbtth bit 
nojiHeHbi nonepe^awe HaApeabi 23 
(0«r*6), pacnojioweHHue BAOAb npo- 
5 ACJibHoft npopesK 7 h co«AHHcHHwe c 

BeJTHWHy paCKpbTTHJ* o6caAHOH ko- 

noHKbi, T.e- mnpHHy b meAH (4rar.5) 
h ee AAHHy t four. 2) > onpeAenmor 
10 H3 cneAywBiHx ycjioBHA:. d f < b ■* b of 
NLG t r«e d^- MaKCHMBAbKbtw AHaMeTp 
MactMU mnaMa ABiocynieroc« b KOAbue- 
bom ce<teHHH Me^y oCcaAHoft h 6ypo- 
BOfl XOAOHHaMH, b 0 - niHpHHa nejiH f 
15 cooTBeTCTBywuaa Haiajiy nnacTBMecxwx 
AetopnaAHft b 6ypoeoft konoHHe, N - 
ycmwe rb nepeMemeHHe xapeTKH no 
o6csahoh xonoHHe h G - oceBart Ka- 
rpyBKa Ha aa(5ofl. BHa^eKHH b 0 h N 
20 onpeAeJiRipT 3KcnapHNeHTaAbHO, Jinn 
aToro npeABapMTenbHo B«6Hpa»T oTpe- 
90K Tpy6w HyxHoro AwaMeTpa D t h 
nnHHoit okoho 10 D k paapesawr TpyOy 
BAOAb, HanpKMftp, ^peaepoaaHMeM wih 
2S c nononvbio CBapo*iHoro annapara, 

cTpeHHCb npH stom nojrywrb bo3Mo*ho 
tSonbmyw UHCTOTy noBapxnocTH paspeaa. 
( no xpaHM paapeaa AeJiawT ckocU 8 
l(4wr.2). KortCTpyKuna k^pctkh npe- 
30 AyCMaTpHBaGT yCTaHoBKy B Hett po/m- 
kob co cMen^cHi'eM (<l>Mr#5) tbkkm 00- 
paBOM, ^to6w oRpHHa KX P*A a HCCKOnb- 
ko npesuaiaAa MaxcHMajibHo BosMOimwft 
paBMep *4acTHA mnaMa. 
35 1 3a-reM noABOAHT xapeTxy x cxocy 
8 rpy6u u % H&hocx /Aapw no xaperxe 
lU w ee ynopy 1.4, saroHawif xapeTxy 
b cepeAHHy paapeaaHHoro y^acTxa, dprt 
stom onpeAfcJWKrr AJWHy t pacKpbrroft 
40 vjbcth TpyCbi h oueHHsa»T ycHnne N 
na nepeMemeime xapeTKH- Ecah nooie 
HBBAe^eHHH xapeTXH H3 Tpy6w nmpWHa 
npopesH ocTaaacb npexHeA (rtCXOAHoA), 
a ycwroie S He npeBbicwno aonycTHMoro 
45 sHa^eHHii, to o6caAHy» KOJioHHy Ae-. 
naiOT H9 AaHHoro ceMerow Tr-y<5. Echm 
b BN6paHHOM oTpeaxe Tpy6 aosHHXAa 
ocTaTOMHan Ae4K>pMaiXHH, to bmSkpbwt 
Apyryw Tpyoy c MeHbmeft TO/imHiioft 
50 cTeHKK hhh oojiboero AHaxeTpa. Ho- 

nOAHHTeJlbHOft B03MOXHOCTbW HCKJtfOMHTb 

ocTaTOMHyw Ae4>opMaiuco Tpy6bi nonaeT- 
ch nepHOAHnecKaH nonepe^Han HaAPea- 
Ka Tpyou y^acTxaMH 23 Bttoiib jihhhh 
SS oCHoBHoft npoAonbiioft npopeaif 7 
hah 3aMeHa MeTannHtiecKoii 
Tpy6w Ha HeMeTajiAHMecKyw, HanpH^ep 
nojiH3THAeHOByw. YKasaHHbie MeponpHR- 
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TMR n03BOWIK>T OflHOBpeMeh HO CHW3"Tb 

H ycMJiMe ann npoABK*eHW* KapeTKH no 
T py6e. AnHHy aamHTHbtx iznaHOK 15 h 

16 BUCKpaWT paBHOft HOJIOBHHe HJlMHbl 

ttienH, T.e. P/2. 

ycTpoftcTBo ajt» 6ypeimH CKBaTOH 
c oAHOBpeMeHHOft oOca^Koft coOHpaioT 
„ pa6oTG»T c hhm cjie^ywnpiM 06pa30M. 

nepejt MavaiiOM 6ypeKH* aaroTaamr 
Ba»T o6c*AHy» Konoany pac*eTHoft 
AnHHw, aoctbtomhoh a™ nepexpbrrHH 

BCeft MOdHOCTH pbtXJtbDC oTno*e KHft , h 

BwnoJiH«»T b weft nponom>Hyio npopesb 
7 co CKOcaMH 8 # yKaaaHHWM caoco6oH, 
a ecjm MeoexoAHMo» AonoJiHUTeJibKue 
nonepeuKue MaflpeaU 23 (4>kX. 2, 6). 
3afcpenJT«ioT Ma oypoeoA KonoHHe sa~ 
CohhwA rHAPOABHraTent 2 (Hanpiwep, 
TYp<So6yp>, nopoAopaapymajonotf HHcrpy- 
MewT 3» ueHTpaTop 4 h oCcaAHyro kg - 
noKHy 6 c noMonxbw xo.MyTa.5. Ilpa 
3T0M nopoAopa3pyTnaioncHft HHCTpynertT 
noJCKen (n AaHHOM oapuaMTe npuMeKe- 
kh« ycTPQftcTBa) cbo6oaho npoxOAOT^ 

B OOCBAKOA KOHOHHC H BMCTynaTb «3 

Hee Ha weKofopyio BejinnwHy. 

flanee saKperuiRwr k mccHeft uacTH 
KapeTKH 9 ynnoTHeHKe 20 h san^TKwe 
nnaHXH 15 h 16 1 noAnpyxHHeHHwe m 
coeoMrteMKwe nexAy co6oft c noMomh» 
naAbueB 18. 

noABO«HT xapeTKy 9 k oScaAHoft 
KOJiOHRe co cTopoHW nopOAOpaapym;?^ 
mero HHCrpyneHTa 3 h 3a6raaioT ee 
B^anaixe n CKcic 8, a *areH b npopesb 
T py6bi ynopoM 14 Hapyxy A© rex nop, 
noKa kohioj 33Jn,HTHfcoc irnaHOK ffOftAYT 
AO Hracnero oopeaa oOcaAHOft kojiohhu. 

BypoBoft cnapflA BHBeraHBaJor b Bep- 
THKanfcKOM nono»eflkH naa towoA Cy- 
peHH«, nojxBOnKT no» Hero onopuwA 
cranaH 22 <*Hr.1-3), BCTaBJintoT b 
Bepxjawo ^acTb KapeTKH 9 ynnoTHeHKe 
19, TaM xe aaKpeaninoT aotok 21 h 
npHCTynaioT k CypeHwo- 

flnfl 3Toro b noJiocTb OypoeoA ko- 
jiohhij noAawT noA nanopoM pa6o*ryw 
iHAKocTi), KOTopaH, npoftA* ^epes 
rMAPOABMraTejib 2, jiphboaht bo spa- 
mcjnie nopoflopaapyraaiomHA HHCTpyMeHT. 

Ilocne onycKaJfflH cnap*Aa H «* 3a6oft 
Hawnaet^ yrjiy6*a CKBajRMHu o pwxnoA 
Tonme, PeaKTWB HbiH mohcht ot rKAP<>- 
AP»raTejj>i BocTTpHKHwaercfl nauToH 
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CTAKK6 Mepca DGpXMIOtO ^aCTb KOJIOH Kb! 

CjypwrbHWX TnyO* h Ha^a/ibHLirt momcht 
yrny6KW CHapRAa oTpaSoTawnaH xim- 

J<OCTb CO HLnaMOM H3Jll<BaeTCH K3-noA 

5 oCcaAHoft kojiohku. HaribHcihnce sarnyG- 
neHne CHapnAa rrponcxonHT sa cser 
pasMuBa pbocnoft Tonm" n paspymeHM^ 
ee nopoAOpaspytfawniHM HHCTpyMe htom . 
Hp* 3tom ynop KapeTKH conpHKa- 
CBt=nc>* c TopuoBOHonoeepxHOCTbio cia- 
KaHa 22 (4>Mr.3), KapeTKa 9 c aanmT- 
HbWt nnaKKami 15 H 16 yAep^HBaeTC« 
«a ypOBBe ycTbH CKBajwiHbi. Pojthkh 
i0 KapeTKH MaMHHawT KaTHTbC^ no 
miocKOCT^M npope3H 7 oecaAHofi ko- 
aohbw, oSpaayn b Heft eerymyw meJib, 
KoTopaH nepeMemaeTCH no o6csahoh 

KOAOHHe CHH3y BBepX, 0CT3BaHCb npn 
3TOM Ha ypOBHe yCTbH CKBaXHHW. 

IIpOMUBOMHaJl 33<AKOCTb CO DUiaMOM 

nocTynaeT u Kontuesoe npocTpaHCTBO 
Meagay o6caAnoft h OypHJibHoA KonoHHa- 

MH t nOAHKMaOTCH AO ypOBHH KapeTKH 

9 h K3JiHB6eTCH Hapyicy Mepea oTKpw- 
Tyw «iaCTb menn 1 1 no noTKy 21 . 3a- 
nmTHbie imaHKH 15 h 16 npeAOTsparaawT 
nonaAawne h aaxJiwHUBaKKe qacTKA 
nutaMa b ^acTb mem 1 1 , pacnonoj«ceH- 
Hyw mixe KapeTKH 9, 4to oOecneHKBa- 
ct CMbucaHne menn noA AeftcTBaeM chjt 
ynpyrocTM o6caAHoft kojiohhw » 

B caow o^epeAb cflJtbHHKOBoe ynnoT- 
HeHHe 19 b sepxHeA lacTK KapeTKH 9 
npeAOTBpamaeT nonaAaHHC n saKJiMHH— 

10 h nnocKocTHMH pa3peaa 7 o6caA- 

HOH KO/lOtlHbt. 



HO 



25 



30 



3S 



40 



50 



K MOMeHTy saoeproeiiH* nepexpwTHS 
sceft tojiw pwxjibix oTnoxeHHft KapeT- 
Ka 9 bwxoaht nepea BepxHHfl ckoc 8 
obcaAHofl TpyGw, Ha 3tom 6ypevme Bpe- 
MeHKO npeKpanvawr. KapeTKy 9 c nor- 
kom 21, sarcHTHbiMH njianKaMH 15 h 16, 
a Taxice xoMyr 5 CHKMawT. ZlajibHeH- 
niee Oypenne BCAyT b ycTortMHBMX no- 
poAax 6es noA-beMa OypoooH KonoHHbi, 
KapanptBaa ee no Mepe Heo6xoAHMocTH . 
B 3TOM c/ryttae npoNQ>iBO^Hafl acwuKocTb 
co mnaMOM noAHHMaeTCH c 3360* BBepx 
no o6caAHOft KOHOHHe h HsnrtsaeTCH, 
Kax 06UHHO, ^epes nepxnee ee ceuen^.e, 
pacnoJio^eHHOG uccKOJibKo DbUiie ypounn 
nosepxHocTM rpyHta. 
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(54) (57) 1 . A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 1 5 and 1 6 is selected to be equal to half the length of the 

slit, i.e., 1/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centrcdizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 1 8, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 1 5 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 1 9 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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